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(57) Abstract: Apparatus for separating silt from water comprises a settling tank (1) having an inlet section (2) and inlet means 
comprising an inlet conduit (3) leading to a pie-reaction vessel (4) which communicates at its base with the inlet section of the 
settling tank. The inlet conduit is supplied with a valve (30), and the apparatus is equipped with dosing means (31) for the addition 
f flocculate to an inlet portion thereof. Means such as bucket wheels (5) are provided f r removing settled material from the inlet 
section (2) of the tank (1) and means such as a helical screw (7) are also provided for sweeping settled material along the tank(l) 
from an utlet section (6) towards that inlet section (2). An outlet is provided for the discharge of water over a weir (8). Apparatus 
for washing sand r gravel which feeds used wash water to such a settling tank is also disclosed, as are methods f separating silt 
and water and f washing sand or gravel. 
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SEPARATION OF SILT AND WATER 

This invention relates to the separation of silt and water. The invention is 
particularly concerned with the drying of inorganic slurries such as may 
result from washing of sand and gravel, and in particular the washing of 
building sand, which results in the washing water bearing a burden of silt. 

Freshly won sand or gravel is typically mixed with argillaceous material 
and this has to be removed from the sand or gravel before that sand or 
gravel is incorporated into concrete in a building or other civil 
engineering structure. If the argillaceous material is not removed from 
the sand or gravel, this severely weakens the concrete with potentially 
disastrous results. The practice has accordingly arisen of washing the 
sand or gravel to remove the argillaceous material. Because of its grain 
size, sand or gravel tends to settle quite quickly in the washing water and 
can easily be removed and the process results in a body of washing water 
carrying a burden of argillaceous silt. 

It is also known to manufacture sand or other building material by 
crushing rock, and it is known to wash the crushed material to remove 
dust. Again, the result is water loaded with fines. Similarly, soil 
washing operations and certain quarrying applications result in the 
formation of a slurry. 

Hitherto such a slurry has been supplied to settling lagoons where the silt 
is allowed to settle out over a period of time, whereafter the then silt free 
water can be discharged from the lagoon to the environment or for re-use. 

This settling process takes a considerable period of time and the settling 
lagoons occupy a substantial area of land. Both of these factors are 
disadvantages. 
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It is an object of the present invention to provide a method of and 
apparatus for settling silt from water in which these disadvantages are 
alleviated. 

According to the present invention there is provided apparatus for 
> separating silt from water which comprises a settling tank having an inlet 
section, inlet means comprising an inlet conduit leading to a pre-reaction 
vessel which communicates at its base with the inlet section of the settling 
tank, said inlet conduit being valved and the apparatus being equipped 
with dosing means for the addition of flocculant to an inlet portion 
thereof, removal means for removing settled material from the inlet 
section of the tank and means for sweeping settled material along the tank 
from an outlet section thereof towards such inlet section, and an outlet for 
the discharge of water over weir means. 

The invention includes sand or gravel washing apparatus comprising a 
washing tank, means for supplying said washing tank with sand or gravel 
and washing water, removal means for removing the settled sand or gravel 
from an inlet section of the tank and means for sweeping the settled sand 
or gravel along the tank from an outlet section thereof towards such inlet 
section, and an outlet for the discharge of silt and water to a settling 
apparatus for separating silt from water as herein defined. 

The invention extends to a method of separating silt from water which 
comprises passing a silt/water mixture to an inlet section of a settling tank 
via an inlet conduit leading to a pre-reaction vessel which communicates 
at its base with the settling tank, dosing the silt/water mixture with a 
flocculant, removing settled material from the inlet section of the tank, 
sweeping settled material along the tank from' an outlet section towards 
such inlet section and discharging substantially silt-free water over an 
outlet weir. 
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The invention further extends to a method of washing sand or gravel 
comprising supplying sand or gravel and washing water to a washing tank 
allowing washed sand or gravel to settle and removing it from an inlet 
section of the tank, sweeping settled sand or gravel along the tank from an 
outlet section thereof to the inlet section for removal, passing used, silt 
containing water from the washing tank and separating the silt from the 
water by a method as herein defined. 

The argillaceous silt which results from the washing of land-won sand or 
gravel typically has rather small grain sizes, usually of the order of 75 /urn 
down to zero. Because of this small grain size the silt is extremely slow 
to settle naturally. The use of a method or apparatus according to the 
present invention greatly speeds up this process and allows a rapid 
separation of the silt from the water and without occupying a large area of 
land. The invention is also of value in the removal of water from slurries 
15 resulting from the washing of sea-dredged gravel which slurries are 
largely sand-based, with a low to moderate content of clay. 

In preferred embodiments of the invention there is a said inlet conduit and 
pre-reaction vessel at each side of the settling tank. This promotes the 
throughput of the apparatus. 
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Most preferably, said dosing means is arranged to add said flocculant to 
the or a said inlet conduit. The flocculant and silt/water mixture are 
thereby encouraged to mix at an early stage in processing and this 
promotes settling of the silt, even in the pre-reaction vessel (s). 

Advantageously the or a said inlet conduit is fed from a header tank. The 
25 use of a header tank promotes continuity of feed of material to the inlet 
conduit and it also acts to stabilise the pressure head with which the silt- 
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burdened water is fed ,„ the pre-reaction vesse. and thus stabilises 
conditions within the system. 

In some preferred embodiments of the invention the or a pre-reaction 
v«sel a, a, leas, „„ e side o, the settling tank is i„ fluid flow 
communication with a secondary pre-reaction vessel over weir means 
ocated therebetween, the or each such secondary pre . re ac,ion vesse. also 
being ,n communication at its base with the settling tank. 

We have fonnd that snch a system promotes rapid setting. A substantial 
proportion o, S e,tti„g of the stt, takes place in the primary paction 
vessel, and water having a lower harden of sil, may pa ss over the weir 
■"to the secondary pre-reactton vessel where a further setting can take 
place. 

In such embodiments it is preferred that the or a. ,eas, one secondary 
pre-reaction vesse, is in fluid flow cominimicMioil w ^ ^ 
secondary fluid discharge vessel. The water passing into the discharge 
vesse. may be fed «o the setting tank or used for other purposes. In some 
ctrcumstances the water from the fluid discharge vessel may even be dean 
enough for passing to the environment. 

Advantageous* the or a. .east one said weir means hounding a said 
secondary pre-readon vessel is adjustable in height. This faci.iu.es 
control of the system and promotes deanliness of the water fed to the 
secondary discharge vessel. 

In preferred embodiments of the invention the base of the or each 
pre-reactton vesse. s.opes downwardly towards the inlet section of the 
settling tank. This promotes the flow of settled sil, into the inle, section 
of the settling tank. 
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Communication between any said pre-reaction vessel and the settling tank 
is preferably via a submerged throat. The use of such a throat tends to 
inhibit return flow of silt from the settling tank into the pre-reaction 
vessel and it stabilises the settled layer of silt particularly when it is 
5 wholly submerged in the silt layer. Preferably means is provided for 
adjusting the size of such throat to control flow therethrough. 

Preferably spraying means is provided for spraying the interior of the or a 
said pre-reaction vessel for clearing accumulated silt. Such spraying 
conveniently takes place between runs or at the end of a run when the 
10 settling tank is substantially empty and the adoption of this feature allows 
periodical cleaning of that part of the apparatus. 

Advantageously also, spraying means is provided for spraying water onto 
said removal means for clearing accumulated silt. 

The removal means may be sprayed at the end of a run or between runs, 
15 or it may be sprayed while the apparatus is in operation. 

The spraying means is suitably provided with water which has been 
separated from silt using apparatus according to the invention. Depending 
on the circumstances, and the cleanliness of the water which is required 
for such spraying, the water may be taken from the settling tank from the 
20 outlet of the settling tank or from a secondary fluid discharge vessel when 
such is present. Any of these provides a convenient source of spraying 



water. 



In the most preferred embodiments of the invention the inlet section of the 
settling tank is deeper than its outlet section. This promotes and 
25 facilitates separation and removal of the silt from the water. 
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In preferred embodiments of the invention the outlet section is of part 
circular cross-section, and the sweeping means comprises a helical 
sweeping blade, and means for driving such blade in rotation about its 
axis. This is a particularly simple and convenient way of keeping the 
5 base of the outlet section of the settling tank clear of settled material. 

Said removal means preferably comprises a bucket wheel. Such is a 
simple and convenient way of continuously removing settled silt material 
from the settling tank. 

It will be appreciated that settling is a continuous process and that 
10 settlement continues while material is held within a bucket of the bucket 
wheel. In the result, buckets rising from the settling tank will tend to 
contain a lower layer of settling silt with a relatively clear layer of water 
above. 

It is desirable that as little water as possible should be withdrawn for 
15 discharge with the silt and it is accordingly preferred that said bucket 
wheel includes buckets which comprise leakage ports for the preferential 
discharge of water and retention of settled material. Thus, water picked 
up by the buckets can be allowed to leak back into the settling tank and 
relatively dry silt is removed. 

20 In the most preferred embodiments of the invention, any leakage ports in 
a said bucket are confined to an upper region of the bucket. Clearly the 
upper part of the bucket will depend on where it is on the bucket wheel. 
When speaking of an upper or lower region of a bucket, we denote the 
upper or lower region of the bucket when it is in the orientation in which 

25 it is capable of retaining the maximum amount of fluid. Depending on the 
shape of the rim of the bucket, this will usually be at about 90° before the 
bucket reaches the top of the wheel. Advantageously, any leakage ports 
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in a said bucket are confined to the upper third of the bucket. In this 
way, surface water which has accumulated in a bucket due to further 
settling of silt has the opportunity to run off. and by adopting this feature 
we have found that little free water remains in the silt by the stage any 
5 given bucket has reached the top of the wheel. 

In preferred embodiments of the invention the radially outer face of each 
bucket is provided with side flanges so as together to define a discharge 
path for the contents of a next successive bucket. This promotes the 
discharge from the bucket in a desired direction and helps to minimise 
10 inadvertent discharge of the silt back into the settling tank. 

Advantageously at least one such side flange is perforated for the 
preferential discharge of water and retention of settled material. This 
further promotes separation of water from silt. 

It is especially suitable to provide one or more run-off strips in a said 
5 radially outer bucket face for guiding liquid to those perforation (s) in a 
flange. 

A canopy may be provided over the bucket wheel, at least over a 
discharge quadrant of the wheel. The canopy may be of a flexible 
material which will drape to adapt itself to the outer profile of the wheel 
The canopy promotes retention of the silt in the buckets of the wheel until 
just before they reach the discharge position. Without the canopy the silt 
from a bucket may cascade over the preceding bucket or buckets. The 
canopy also restrains the silt from falling to either side of the bucket 
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wheel 



Preferably a sleeve is provided in a said pre-reaction vessel which 
surrounds said inlet conduit at its outlet end. and which, with said inlet 
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conduit, defines an annular fluid flow passage. The use of such an inlet 
sleeve has been found to promote settling of the silt from the water. 

Such a sleeve is preferably adjustable in height so as to vary its projection 
beyond the outlet end of the inlet conduit. This provides a valuable 
control parameter for varying settling conditions to cater for different silt 
loading in the water supplied to the apparatus and for other variables in 
the operating system. 

A preferred embodiment of the invention will now be described by way of 
example only and in greater detail with reference to the accompanying 
0 diagrammatic drawings in which: 

Figure 1 is an elevational view of an inlet end of a silt and water 
separating apparatus in accordance with the invention; 

Figure 2 is a side elevation of the apparatus of Figure 1; 

Figure 3 is a plan view showing the inlet and outlet ends of the 
apparatus of Figure 1; 



Figure 4 is a sectional view through silt removing means viewed 
a direction which is opposite to that of Figure 2; 

Figure 5 is a detailed view of a silt removing bucket; and 
Figure 6 shows a weir arrangement. 



in 



With reference to Figures 1 to 3 apparatus for separating silt from 
in accordance with the invention comprises a settling tank 1 having 
inlet section 2 which is fed by inlet means comprising an inlet conduit 3 
leading to a pre-reaction vessel 4 which communicates at its base with the 
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inlet section 2 of the settling tank 1. The inlet conduit is supplied with a 
valve 30 and it is also equipped with dosing means 31 whereby a 
flocculant can be added to a silt and water stream flowing in the inlet 
conduit 3. A means comprising twin bucket wheels 5 is provided for 
5 removing settled material from the inlet section 2 of the tank 1 . The tank 
1 has an outlet section 6 which has a hemispherical base, A helical screw 
blade 7 works within that hemispherical base 6 to sweep any settled 
material along from the outlet section of the tank to its inlet section 2. At 
the outlet end of the tank 1 cleaned water discharges over a weir 8 to a 
10 discharge pipe 9. 

Broadly similar apparatus but which omits the inlet conduits 3 and side 
pre-reaction vessels 4 may be used for washing sand or gravel and such 
apparatus may in accordance with this invention be arranged to discharge 
silt laden water to the input of a silt and water separating apparatus as 
shown in the drawings. 

As shown, there is an inlet conduit 3 and pre-reaction vessel 4 at each 
side of the apparatus. A header tank 10 is provided for the initial receipt 
of silt laden water and for feeding the inlet conduits 3. 

At each side of the settling tank 1 the pre-reaction vessel 4 is in 
communication with a secondary pre-reaction vessel 11. Communication 
between these two vessels is over a weir 12. Controls 121 are provided 
for raising and lowering the weir 12. The secondary pre-reaction vessel 
11 at each side of the settling tank is in communication with the tank inlet 
end section 2 in the same way as the primary pre-reaction vessel 4. 

The secondary pre-reaction vessel 11 is likewise in contact over a weir 13 
with a secondary discharge vessel 14. Weir controls 131 are provided for 
these secondary weirs. 
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The weir control means and weirs are. shown in greater detail in Figure 6. 

As shown particularly in Figure 1 the bases 41, 111 0 f the- pre-reaction 
vessels 4, 11 slope downwardly towards the inlet section 2 of the settling 
tank. The side pre-reaction vessels 4, 11 communicate with the inlet 
section 2 of the settling tank by means of a submerged throat such as that 
shown at 16 in Figure 1. Means such as a slide plate 161 may be 
provided for adjusting the size of such throat to control flow 
therethrough. 

Spray heads 17 are provided for spraying the interior of the pre-reaction 
vessels 4, 11 after they have been emptied in order to clear accumulated 
silt which is sticking to their walls. Similarly, spray heads 18 are 
provided for spray cleaning the buckets of the bucket wheel 5. 

As shown in Figure 2 the base 21 of the inlet section of the settling tank 
is at a lower level than the base 61 of the outlet section 6 of the settling 
15 tank. This provides a well in which the bucket wheel 5 can operate for 
the efficient removal of settled silt material from the apparatus. 

As shown particularly in Figures 1 and 3 the inlet conduit 3 is provided 
with a sleeve 32 where it enters the pre-reaction vessel 4. Each sleeve 32 
surrounds the outlet end 33 of the inlet conduit 3, and with that inlet 
20 conduit, defines an annular passage 34 for fluid flow. 

The sleeve 32 is adjustable in height so as to vary its projection beyond 
the outlet end 33 of the inlet conduit 3. 

The screw 7 for sweeping settled silt material towards the inlet end 2 of 
the settling tank 1 is driven by drive motor 71 shown in Figure 3. The 
25 silt swept by the screw 7 enters the deeper inlet section 2 of the settling 
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tank where it may be picked up by the bucket wheel 5 and transferred to 
an outlet discharge chute 19. The material discharge from the outlet chute 

19 may fall into a vehicle onto a conveyor or direct to ground. A canopy 

20 is provided over the bucket wheels 5 in their discharge quadrant in 
order to restrain semi solid material from falling into the preceding 
buckets or to either side of the bucket wheels 5. The canopy 20 may be 
anchored simply at its upper end, and it may be of a flexible material 
which will drape to adapt itself to the outer profile of the wheel and so 
assist in retaining the semi-solid silt in the respective buckets until an 
appropriate time for discharge into the chute 19. 



A bucket wheel 5 is shown in greater detail in Figured. As may be 
inferred from Figure 4 the bucket wheel. 5 in this particular embodiment 
consists of eight sub-assemblies each consisting of three buckets 51 
assembled to a support bar 52. The support bars 52 are carried at the end 
of spokes 53 of the bucket wheel 5. A detail of such a three-bucket sub- 
assembly is shown in Figure 5. As will be seen in Figures 4 and 5 the 
radially outer face 54 of each bucket 51 is provided with side flanges 55 
and these side flanges and the radially outer face 54 of the bucket 51 
together serve to define a guide chute which guides collected silt into the 
20 discharge chute 19. 

At one or both sides of the bucket wheel such side flange 55 is provided 
with drainage holes 56 through which water may be discharged to fall 
back into the inlet section 2 of the settling tank. Guide formations 57 are 
provided on the external radially outward face 54 of the buckets 51 in 
order to guide water to those holes 56. The guides 57 may take the form 
of ridges or of channels as desired. Slots 58 are provided in an upper 
region of each bucket as shown. ' ' 
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Reverting now to Figure 4 it will be seen that as the wheel 5 rotates in a 
clockwise direction. Silt which has been picked up by the buckets 
progressively settles leaving a certain amount of water as a surface layer 
in each bucket. This water may drain out through slots 58 or small holes 
provided in an upper region of each bucket. We have defined the 
expression "upper region" as being the upper region of the bucket when it 
is in the orientation in which it is capable of retaining the maximum 
amount of fluid. In the Fig. 4 embodiment, there are 24 buckets so they 
are spaced at 15'. From inspection of that Figure, it will be apparent that 
this orientation is that of a bucket between 60° and 75° before it reaches 
it topmost position T. 

When the bucket reaches the uppermost position T on the wheel, or 
shortly thereafter, the water, which is of course less viscous than the silt 
material, will flow easily over the radially outer face 54 of the 
immediately preceding bucket and it can be guided by the guides 54 to 
flow through the holes 56 in the side flanges 55 and thus flow back into 
the inlet section of the tank. On further rotation, the wet silt contained in 
the buckets will flow down between the flanges 55 and will eventually fall 
into the discharge chute 19. 
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CLAIMS 

1. Apparatus for separating silt from water which comprises a settling 
tank having an inlet section, inlet means comprising an inlet conduit 
leading to a pre-reaction vessel which communicates at its base with the 
inlet section of the settling tank, said inlet conduit being valved, and the 
5 apparatus being equipped with dosing means for the addition of flocculant 
to an inlet portion thereof, removal means for removing settled material 
from the inlet section of the tank and means for sweeping settled material 
along the tank from an outlet section thereof towards such inlet section, 
and an outlet for the discharge of water over weir means. 

10 2. Apparatus according to claim 1, wherein there is a said inlet 
conduit and pre-reaction vessel at each side of the settling tank. 

3. Apparatus according to claim 1 or 2, wherein said dosing means is 
arranged to add said flocculant to the or a said inlet conduit. 

4. Apparatus according to any preceding claim, wherein the or a pre- 
15 reaction vessel at at least one side of the settling tank is in fluid flow 

communication with a secondary pre-reaction vessel over weir means 
located therebetween, the or each such secondary pre-reaction vessel also 
being in communication at its base with the settling tank 

5. Apparatus according to claim 4, wherein the or at least one 
20 secondary pre-reaction vessel is in fluid flow communication over weir 

means with a secondary fluid discharge vessel. 

6. Apparatus according to claim 4 or 5, wherein the or at least one 
said weir means bounding a said secondary pre-reaction vessel is 
adjustable in height. 
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7. Apparatus according to any preceding claim, wherein the base of 
the or each pre-reaction vessel slopes downwardly towards the inlet 
section of the settling tank. 

8. Apparatus according to any preceding claim, wherein 
5 communication between any said pre-reaction vessel and said settling tank 

is via a submerged throat. 

9. Apparatus according to any preceding claim, wherein spraying 
means is provided for spraying the interior of the or a said pre-reaction 
vessel for clearing accumulated silt. 

10 10. Apparatus according to any preceding claim, wherein spraying 
means is provided for spraying water onto said removal means for 
clearing accumulated silt. 

11. Apparatus according to claim 9 or 10, wherein said spraying means 
is provided with water from said settling tank. 

15 12. Apparatus according to any preceding claim, wherein the inlet 
section of the settling tank is deeper than its outlet section. 

13. Apparatus according to any preceding claim, wherein said outlet 
section is of part-circular cross-section, and the sweeping means 
comprises a helical sweeping blade, and means for driving such blade in 

20 rotation about its axis. 

14. Apparatus according to any preceding claim, wherein said removal 
means comprises a bucket wheel. 
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15. Apparatus according to claim 14, wherein said bucket wheel 
includes buckets which comprise leakage paths for the preferential 
discharge of water and retention of settled material. 

16. Apparatus according to claim 15, wherein any leakage ports in a 
5 said bucket are confined to an upper region of the bucket, 

17. Apparatus according to claim 16, wherein any leakage ports in a 
said bucket are confined to an upper third of the bucket. 

18. Apparatus according to any of claims 14 to 17, wherein the radially 
outer face of each bucket is provided with side flanges so as together to 

10 define a discharge path for the contents of a next successive bucket. 

19. Apparatus according to claim 18, wherein at least one such side 
flange is perforated for the preferential discharge of water and retention 
of settled material. 

20. Apparatus according to claim 19, wherein one or more run-off 
15 strips is or are provided in a said radially outer bucket face for guiding 

liquid to such perforation(s) in a said flange. 

21. Apparatus according to any preceding claim, wherein a sleeve is 
provided in a said pre-reaction vessel which surrounds said inlet conduit 
at its outlet end and, with said inlet conduit, defines an annular fluid flow 

10 passage. 

22. Apparatus according to claim 21, wherein said sleeve is adjustable 
in height to vary its projection beyond the outlet end of the inlet conduit. 



23. Sand or gravel washing apparatus comprising a washing tank means 
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for supplying said washing tank with sand or gravel and washing water, 
removal means for removing settled sand or gravel from an inlet section 
of the tank and means for sweeping settled sand or gravel along the tank 
from an outlet section thereof towards such inlet section, and an outlet for 
the discharge of silt and water to a settling apparatus according to any 
preceding claim. 

24. A method of separating silt from water which comprises passing a 
silt/ water mixture to an inlet section of a settling tank via an inlet conduit 
leading to a pre-reaction vessel which communicates at its base with the 
settling tank, dosing the silt/water mixture with a flocculant, removing 
settled material from the inlet section of the tank, sweeping settled 
material along the tank from an outlet section towards such inlet section 
and discharging substantially silt-free water over an outlet weir. 

25. A method of washing sand or gravel comprising supplying sand or 
gravel and washing water to a washing tank, allowing washed sand or 
gravel to settle and removing it from an inlet section of the tank, 
sweeping settled sand or gravel along the tank from an outlet section 
thereof to the inlet section for removal, passing used, silt-containing 
water from the washing tank and separating the silt from the water by a 
method according to claim 24. 

26. Apparatus for separating silt from water substantially as herein 
described with reference to the accompanying drawings. 

27. A method of separating silt from water substantially as herein 
described with reference to the accompanying drawings. 
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language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of. the international search (under Rule 23.1 (b)). 
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report.) 
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1,8,13,23,24,26,27 
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Yes: 


Claims 


none 




No: 
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Industrial applicability (IA) 


Yes: 
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1-27 
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A. Re Item I (Basis of the report) 

Independent claim 1 as filed by fax of 29 January 2002 has been amended to 
include the presence of a sump [21] in the inlet section. In his reply dated 29 
January 2002, the Applicant cites claim 12 of the originally filed documents as a 
the basis for such an amendment. However, there cannot be found any basis for a 
"sump" neither in that claim nor in the description nor in the figures. In addition, 
numeral 21 refers to the "base" of the inlet section (see for example p. 10, 1.13 of 
the description) and not to a sump of any kind. Originally filed claim 12 only refers 
to the fact that the inlet section of the settling tank "is deeper" than its outlet 
section. This does not imply that there is a sump in the inlet section. Therefore, 
claims 1-25 filed by fax on 29 Jan 2002 do not comply with Art. 34(2)(b) PCT. 
Consequently, the present report has been drafted on the basis of the originally 
filed claims (R. 70.2(c) PCT). 

B. Re Item V (Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, 

inventive step or industrial applicability; citations and explanations 
supporting such statement) 

B.1 Novelty 

i) D1 : US-A-4 710 290 (see Fig. 1 ) discloses an apparatus [suitable] for separating 
silt from water which comprises a settling tank (14) having an inlet section, inlet 
means comprising an inlet conduit leading to a pre-reaction vessel (10) which 
communicates at its base with the inlet section of the settling tank, said inlet 
conduit being valved (92), and the apparatus being equipped with dosing means 
(12) for the addition of flocculant to an inlet portion thereof ("inlet portion" 
encompassing any area in the vicinity of an inlet of the apparatus), removal 
means (15 or 75) for removing settled material from the inlet section of the tank 
("inlet section" encompassing the space before the baffles 64 in Fig. 19) and 
means (15 or 75) for sweeping settled material along the tank from an outlet 
section thereof towards such inlet section, and an outlet (49A) [suitable] for the 
discharge of water over weirmeans. Consequently, the subject-matter of claim 1 
is not novel over the prior art (Art. 33(2) PCT). 

ii) Since D1 relates to the separation of sediment from water (co.1 ,1.5-12) the 
independent method claim 24 is also not novel (Art. 33(2) PCT). 
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iii) The features of claims 8 and 13 are also known in combination from D1 . 
Consequently, their subject-matter is not novel (Art. 33(2) PCT). 

iv) The wording of claim 23 is construed as follows : "Sand or gravel washing 
apparatus comprising..., and an outlet suitable for the discharge of silt and water 
to a settling apparatus according to any preceding claim". Consequently, the 
apparatus according to D1 also comprises all the structural and functional features 
of independent claim 23. Therefore, claim 23 does not fulfill Art. 33(2) PCT. 

v) In view of the objection under Art. 6 PCT (see below), claims 26 and 27 are not 
novel (Art. 33(2) PCT). 

B.2 Inventive step 

i) The subject-matter of claims 2-7 is merely one of several straightforward possi- 
bilities from which the skilled person would select, in accordance with 
circumstances, without the exercise of inventive skill, in order to solve the problem 
posed. Thus, claims 2-7 do not fulfill Art. 33(3) PCT. 

ii) With reference to D2: EP-A-0 785 027 (p.5,1.51-55) it is common practice in the 
field of sand washing to clear parts of sand washing apparatuses by reusing 
process water. The subject-matter of claims 9-1 1 does therefore not seem to 
involve an inventive step (Art. 33(3) PCT). 

iii) The features of claims 12, 14, 15, 18 and 19 are known from D3: GB-A-2 280 384 
(cf. Fig. 1 and p.2,1.1-9) where they have been employed for the same purpose. It 
would therefore be obvious to the person skilled in the art, to apply these features 
with corresponding effect to an apparatus according to D1 thereby arriving at the 
subject-matter according to claims the above claims. Art. 33(3) PCT is not fulfilled. 

iv) The features of claims 16, 17 and 20-22 seem to fall within the scope of the 
customary practice followed by persons skilled in the art, especially as the 
advantages thus achieved can be readily contemplated in advance. Conse- 
quently, the subject-matter of that claims also appears to lack an inventive step. 
Art. 33(3) PCT is not complied with. 
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v) The independent method claim 25 does not involve an inventive step since it 
differs from the method according to D1 merely in that a sand washing step 
according to either D2 or D3 is inserted before the silt washing step according to 
D1 . Art. 33(3) PCT is not complied with. 

B. 3 Industrial Applicability 

The possibilities of industrial application arise from throughout the description [Art 
33(1 )(3)]. 

C. Re Item VII (Certain defects in the international application) 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

D. Re Item VIII (Certain observations on the international application) 

The wording of claims 26 and 27 contravenes Art. 6 PCT (cf. the PCT Guidelines, 
111-4.10). 
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CLAIMS 

L £rr for m « * *- — •** -p*- . MWlns 

tank [1] having an inlet section [2] inlet mooM 

utj, miet means comprising an 

3J lwUns to . pre . reactton w which M ; muaj ^ 

ll " W "" ' S " m P < 21 ' *» U« section of ft. settling tank ' ~ 

dostng means „„ for fc ^ Qf floccotant ^ 

ftereof removal meaos W for ^ J«- 

KlI m means ,7! for sweeping s.tfled material * 

- outle, section M thereof towards suc „ * - W <™ 

ftscherge of water over weir means [8], 



10 



2- Apparatus according to claim 1 wherein ,„„ . 
«»dui, f 3] Md pre . reacMon resse m W * W 7 *« » " -» sa- 
ron vessel [4] at each side of the settling tank [1J. 

3. Appararus according to claim 1 or 2, wherein said dosing nteatts 
BU - arranged to add said floeeolan, to fte or a said inle, cond^ 

15 4. Apparatus according to any preceding claim, wherein the „ 

reaction veasel [4] a, a, leas, one side of fte settUng t^Tm \T 

flow cornmuoicatiou with . secondlIy ..^J^ ™ ^ 

means [12] located therebetween „ - lr 

vessel [111 also beine • ^ •" C - d «* 

[11] also beutg tn communication at it, base with fte sump [21]. 

20 5- Apparatus according to claim 4. wherein .... 

secondary pre-reaction vesse, [„] „ ,„'„," *" " " «« « 
weir means [13] w„h a second . communication over 

[1^1 with a secondary fluid discharge vessel [14]. 

«• Apparatus according to claim 4 or 5 wherein ... 
said weir means [12. 13] bounding a said se^T " °" 
» [11] ia adjustable in height. ^ PrereaC,i ° n — ' 



AMENDED SHEET 

-f^. + 'OQ/m /onno on. <n 



29-01-2002 19:49 FAI 0121 

* 

AHT0210 Jaa 2002 

14 

7. Apparatus according to any preceding claim, wherein the base [41, 
111] of the or each pre-reaction vessel [4, 11] slopes downwardly towards 
the inlet section [2] of the settling tank. 

8. Apparatus according to any preceding claim, wherein 
5 communication between any said pre-reaction vessel and said settling tank 

is via a submerged throat [16], 

9. Apparatus according to any preceding claim, wherein spraying 
means [17] is provided for spraying the interior of the or a said pre- 
reaction vessel [4, 11] for clearing accumulated silt. 

10 10. Apparatus according to any preceding claim, wherein spraying 
means [18] is provided for spraying water onto said removal means [5] for 
clearing accumulated silt. 

11. Apparatus according to claim 9 or 10, wherein said spraying means 
[18] is provided with water from said settling tank. 

15 12. Apparatus according to any preceding claim, wherein said outlet 
section [6] is of part-circular cross-section, and the sweeping means 
comprises a helical sweeping blade [7], and means [71] for driving such 
blade in rotation about its axis. 

13. Apparatus according to any preceding claim, wherein said removal 
20 means comprises a bucket wheel [5]. 

14. Apparatus according to claim 13 1 wherein said bucket wheel [5] 
includes buckets [51] which comprise leakage paths [56-58] for the 
preferential discharge of water and retention of settled material. 

15. Apparatus according to claim 14, wherein any leakage ports [58] in 
25 a said bucket [51] are confined to an upper region of the bucket. 
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16. Apparatus according to claim 15, wherein any leakage ports in a 
said bucket are confined to ah upper third of the bucket. 

17. Apparatus according to any of claims 13 to 16, wherein the radially 
outer face [54] of each bucket is provided with side flanges [55] so as 

5 together to define a discharge path for the contents of a next successive 
bucket. 

18. Apparatus according to claim 17, wherein at least one such side 
flange [55] is perforated [56] for the preferential discharge of water and 
retention of settled material. 

10 19. Apparatus according to claim 18, wherein one or more run-off 
strips [57] is or are provided in a said radially outer bucket face for 
guiding liquid to such perforation (s) [56] in a said flange. 

20. Apparatus according to any preceding claim, wherein a sleeve [32] 
is provided in a said pre-reaction vessel which surrounds said inlet 

15 conduit [3] at its outlet end and, with said inlet conduit, defines an 
annular fluid flow passage [34]. 

21. Apparatus according to claim 20. wherein said sleeve [32] is 
adjustable in height to vary its projection beyond the outlet end [33] of the 
inlet conduit. 

20 22- Sand or gravel washing apparatus comprising a washing tank, 
means for supplying said washing tank with sand or gravel and washing 
water, removal means for removing settled sand or gravel from an inlet 
section of the tank and Means for sweeping settled sand or gravel along 
the tank from an outlet section thereof towards such inlet section, and an 

25 outlet arranged to discharge silt and water to a settling apparatus 
according to any preceding claim. 
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23, A method of washing sand or gravel comprising supplying the sand 
or gravel and washing water to a washing tank, allowing washed sand or 
gravel to settle and removing it from an inlet section of the tank, 
sweeping settled sand or gravel along the tank from an outlet section 
5 thereof to the inlet section for removal, passing used, silt-containing 
water from the washing tank to an inlet section [2] of a settling tank [1] 
via an inlet conduit [3] leading to a pre-reaction vessel [4] which 
communicates at its base with the settling tank, dosing the silt/water 
mixture with a flocculant, removing settled material from the inlet section 
10 [2] of the tank, sweeping settled material along the tank from an outlet 
section [6] towards such inlet section and discharging substantially silt- 
free water over an outlet weir [8] , 

24, Apparatus for separating silt from water substantially as herein 
described with reference to the accompanying drawings. 

15 25. A method of separating silt from water substantially as herein 
described with reference to the accompanying drawings. 
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REPLACED BY 

CLAIMS 



1 . Apparatus for separating silt from water which comprises a settling 
tank having an inlet section, inlet means comprising an inlet conduit 
leading to a pre-reaction vessel which communicates at its base with the 
inlet section of the settling tank, said inlet conduit being valved, and the 
5 apparatus being equipped with dosing means for the addition of flocculant 
to an inlet portion thereof, removal means for removing settled material 
from the inlet section of the tank and means for sweeping settled material 
along the tank from an outlet section thereof towards such inlet section, 
and an outlet for the discharge of water over weir means. 

10 2. Apparatus according to claim 1, wherein there is a said inlet 
conduit and pre-reaction vessel at each side of the settling tank. 

3. Apparatus according to claim 1 or 2, wherein said dosing means is 
arranged to add said flocculant to the or a said inlet conduit. 

4. Apparatus according to any preceding claim, wherein the or a pre- 
15 reaction vessel at at least one side of the settling tank is in fluid flow 

communication with a secondary pre-reaction vessel over weir means 
located therebetween, the or each such secondary pre-reaction vessel also 
being in communication at its base with the settling tank 

5. Apparatus according to claim 4, wherein the or at least one 
20 secondary pre-reaction vessel is in fluid flow communication over weir 

means with a secondary fluid discharge vessel. 



6. Apparatus according to claim 4 or 5, wherein the or at 
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7. Apparatus according to any preceding claim, wherein the base of 
the or each pre-reaction vessel slopes downwardly towards the inlet 
section of the settling tank. 

8. Apparatus according to any preceding claim, wherein 
5 communication between any said pre-reaction vessel and said settling tank 

is via a submerged throat. 

9. Apparatus according to any preceding claim, wherein spraying 
means is provided for spraying the interior of the or a said pre-reaction 
vessel for clearing accumulated silt. 

10 10. Apparatus according to any preceding claim, wherein spraying 
means is provided for spraying water onto said removal means for 
clearing accumulated silt. 

11. Apparatus according to claim 9 or 10, wherein said spraying means 
is provided with water from said settling tank. 

15 12. Apparatus according to any preceding claim, wherein the inlet 
section of the settling tank is deeper than its outlet section. 

13. Apparatus according to any preceding claim, wherein said outlet 
section is of part-circular cross-section, and the sweeping means 
comprises a helical sweeping blade, and means for driving such blade in 

20 rotation about its axis. 

14. Apparatus according to any preceding claim, wherein said removal 
means comprises a bucket wheel. 
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15. Apparatus according to claim 14, wherein said bucket wheel 
includes buckets which comprise leakage paths for the preferential 
discharge of water and retention of settled material. 

16. Apparatus according to claim 15, wherein any leakage ports in a 
5 said bucket are confined to an upper region of the bucket. 

17. Apparatus according to claim 16, wherein any leakage ports in a 
said bucket are confined to an upper third of the bucket. 

18. Apparatus according to any of claims 14 to 17, wherein the radially 
outer face of each bucket is provided with side flanges so as together to 

10 define a discharge path for the contents of a next successive bucket. 

19. Apparatus according to claim 18, wherein at least one such side 
flange is perforated for the preferential discharge of water and retention 
of settled material. 

20. Apparatus according to claim 19, wherein one or more run-off 
15 strips is or are provided in a said radially outer bucket face for guiding 

liquid to such perforation (s) in a said flange. 

21. Apparatus according to any preceding claim, wherein a sleeve is 
provided in a said pre-reaction vessel which surrounds said inlet conduit 
at its outlet end and, with said inlet conduit, defines an annular fluid flow 

20 passage. 

22. Apparatus according to claim 21, wherein said sleeve is adjustable 
in height to vary its projection beyond the outlet end of the inlet conduit. 

23. Sand or gravel washing apparatus comprising a washing tank means 
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for supplying said washing tank with sand or gravel and washing water, 
removal means for removing settled sand or gravel from an inlet section 
of the tank and means for sweeping settled sand or gravel along the tank 
from an outlet section thereof towards such inlet section, and an outlet for 
the discharge of silt and water to a settling apparatus according to any 
preceding claim. 

24. A method of separating silt from water which comprises passing a 
silt/water mixture to an inlet section of a settling tank via an inlet conduit 
leading to a pre-reaction vessel which communicates at its base with the 
settling tank, dosing the silt/water mixture with a flocculant, removing 
settled material from the inlet section of the tank, sweeping settled 
material along the tank from an outlet section towards such inlet section 
and discharging substantially silt-free water over an outlet weir. 

25. A method of washing sand or gravel comprising supplying sand or 
gravel and washing water to a washing tank, allowing washed sand or 
gravel to settle and removing it from an inlet section of the tank, 
sweeping settled sand or gravel along the tank from an outlet section 
thereof to the inlet section for removal, passing used, silt-containing 
water from the washing tank and separating the silt from the water by a 
method according to claim 24. 

26. Apparatus for separating silt from water substantially as herein 
^described with reference to the accompanying drawings. 

27. A method of separating silt from water substantially as herein 
described with reference to the accompanying drawings. 
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